SPECIFICATION 



TO ALL WHOM IT MAY CONCERN: 

BE IT KNOWN THAT I, MITSURU OHGAKE , a 
citizen of Japan residing at Chiba, Japan have 
invented certain new and useful improvements in 

METHOD FOR OPTICALLY RECORDING INFORMATION AND 
COMPUTER-READABLE RECORDING MEDIUM FOR CAUSING 
A COMPUTER TO OPTICALLY RECORD INFORMATION 

of which the following is a specification:- 
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BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention generally relates to 
a method for optically recording information to an 
5 optical disk and a computer-readable recording medium 
for causing a computer to optically record information. 

2. Description of the Related Art 
Recently, since optical disks capable of 

recording information have been developed, information 
10 processed by an information processing apparatus such 

as a personal computer or the like are recorded to an 

optical disk by a recording and reading device. 

In order to record information to the 

optical disk, write pulses forming a 3T through 11T bit 
15 of an EFM {Eight to Fourteen bit Modulation) are emitted 

to the optical disk and then information is recorded. 

A strategy process for compensating the 

write pulses forming the 3T bit through 11T bit is 

conducted to read the information written on the optical 
20 disk without any error. 

It is required for the strategy process to 

correspond to a recording material of the optical disk 

and the recording and reading device. 

25 SUMMARY QF THE INVENTION 



It is a general object of the present 
invention to provide a method for optically recording 
information to an optical disk and a computer-readable 
recording medium for causing a computer to optically 
record information in which the above-mentioned 
problems are eliminated. 

A more specific object of the present 
invention is to provide the method for optically 
recording information to an optical disk and the 
computer-readable recording medium for causing a 
computer to optically record information, in which 
information can be recorded to a medium by an optimum 
strategy corresponding to the medium and a recording 
and reading apparatus . 

The above objects of the present invention 
are achieved by a method for optically recording 
information in a system including a recording and 
reading device that includes a strategy part for 
conducting a strategy when optically recording 
information and an information processing apparatus 
that includes a strategy information storing part 
storing the strategy information for operating the 
strategy part, the method including the steps of: (a) 
reading the strategy information for operating the 
strategy part of the recording and reading device from 



the strategy information storing part of the 
information processing apparatus ; and (b) transmitting 
the strategy information read in the step (a) to said 
recording and reading device. 

According to the present invention, it is 
possible to provide the method that can optimize to 
record information to the optical recording medium 
based on the strategy information transmitted from the 
information processing apparatus. 

The above objects of the present invention 
are achieved by a computer-readable recording medium 
recorded with program code for causing a computer to 
optically record information in a system comprising a 
recording and reading device that includes a strategy 
part for conducting a strategy when optically recording 
information and an information processing apparatus 
that includes a strategy information storing part 
storing the strategy information for operating said 
strategy part, said program including the codes fq'r: 
(a) reading said strategy information for operating 
said strategy part of said recording and reading device 
from said strategy information storing part of said 
information processing apparatus ; and (b) transmitting 
said strategy information read by said code (a) to said 
recording and reading device. 



According to the present invention, it is 
possible to provide the computer-readable recording 
medium recorded with program code for causing a computer 
to optically record information in that information can 
be recorded to the optical recording medium based on 
the strategy information transmitted from the 
information processing apparatus. 

In the following, embodiments of the present 
invention will be described with reference to the! 
accompanying drawings . 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG.l is a block diagram illustrating a 
configuration according to a first embodiment of the 
present invention; 

FIG. 2 is a diagram showing a table example 
for device information according to the first 
embodiment of the present invention; 

FIG. 3 is a flow chart explaining for 
operations according to the first embodiment of the 
present invention; ! 

FIG. 4 is a flow chart explaining for ; 
operations according to the first embodiment of the 
present invention; 

FIG. 5 is a diagram showing a record example 



of strategy information of a strategy part according 
to the first embodiment of the present invention; 

FIG. 6 is a diagram showing a record example 
of the strategy information of the strategy part 
according to a second embodiment of the present 
invention ; 

FIG. 7 is a flow chart for explaining 
operations according to the second embodiment of the 
present invention; 

FIG. 8 is a table showing information 
structure example of a strategy information storing 
part according to a third embodiment of the present 
invention ; 

FIG. 9 is a diagram showing a record example 
of the strategy information of the strategy part 
according to the third embodiment of the present 
invention ; 

FIG. 10 is a flow chart for explaining 
operations according to the third embodiment of the 
present invention; 

FIG. 11 is a table showing another 
information structure example of the strategy 
information storing part according to the third 
embodiment of the present invention; 

FIG. 12 is a diagram showing another record 



example of the strategy information of the strategy part 
according to the third embodiment of the present 
invention ; 

FIG. 13 is a diagram showing a record example 
of the strategy information of the strategy part 
according to a fourth embodiment of the present 
invention ; 

FIG. 14 is a diagram showing another record 
example of the strategy information of the strategy part 
according to the fourth embodiment of the present 
invention; and 

FIG. 15 is a flow chart for explaining 
operations according to the fourth embodiment of the 
present invention. 

DESCRIPTION OF THE PRF.FF.RRRD F. MBOD IMF.NTS 

[First Embodiment] 

A first embodiment of the present invention 
will now be described with reference to FIG.l through 
FIG. 5. FIG.l is a block diagram illustrating a 
configuration according to the first embodiment of the 
present invention. FIG. 2 is a diagram showing a table 
example for device information according to the first 
embodiment of the present invention. FIG. 3 and FIG. 4 
are flow charts explaining for operations according to 



the first embodiment of the present invention. FIG. 5 
is a diagram showing a storage example of a strategy- 
part according to the first embodiment of the present 
invention . 

In FIG.l, information is recorded to an 
optical disk A, a recording and reading device B is of 
recording or reading information to or from the optical 
disk A, and an information processing apparatus C is 
a personal computer. 

The configuration shown in FIG.l shows main 
parts according to the present invention. The 
recording and reading device B includes a pickup 1 for 
emitting a light beam so as to write or read information 
to or from the optical disk A, a writing part 2 for 
writing information, a reading part 3 for reading the 
information, a strategy part 4 for conducting a strategy, 
a device information storing part 5 for recording medium 
information of the optical disk A, a device information 
storing part 6 for recording device information of the 
recording and reading device B, a control part 7, input 
and output (I/O) interfaces 8 and 9, and a processor 
(CPU)part 10. 

Also, the information processing apparatus 
C includes a display part 20 , an input part 21 , a control 
part 22, a storing part 23, an input and output (I/O) 



interfaces 27 and 28, and a CPU (Central Processing 
Unit) 29 for conducting processes. 

The storing part 23 includes a strategy- 
managing program 24 for causing the information 
processing apparatus C to managing strategies ; 
(described later) , a strategy storing program 25 for 
causing the recording and reading device B to storing 
strategy information to the strategy part 4, and a 
strategy information storing part 26 for storing the 
strategy information. 

In the strategy information storing part 26, 
the strategy information is stored beforehand as shown 
in FIG. 2, in order to conducting an optimum strategy 
for device information and medium information. 

As the device information shown in FIG. 2, 
a code, which corresponds to, for example, a 
manufacturer and a format or a maker name and a format 
of the recording and reading device B, is used for the 
device information D specifying the recording and 
reading device B. Also, as the medium information, 
information influencing write characteristics suchjas, 
for example, the medium information M specifying 1 
recording material, is used. The optimum strategy 
information is stored by corresponding to a combination 
of the device information D and the recording medium 
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M beforehand. 

In addition, a last strategy information 
S-DM of FIG. 2 is a standard strategy information that 
is not optimum information but can be used for any 
recording and reading device and any optical disk. 

Moreover, in the device information storing 
part 6 of the recording and reading device B, the device 
information D of the recording and reading device B is 
stored . 

Operations will now be described with 
reference to FIG. 3 and FIG. 4, according to the first 
embodiment of the present invention. 

In step SI, when a power of the information 
processing apparatus C is turned on, a download 
instruction of a strategy program is input 
automatically or by an operator inputting from the input 
part 21. 

In step S2 , the strategy managing program 
24 stored in the storing part 23 is read and then; is 
stored in a memory (not shown in FIG.l) of the control 
part 22. 

In step S3, the strategy storing program 25 
stored in the storing part 23 is read and then is 
transmitted to the recording and reading device B 
through the I/O interface 27 of the information 
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processing apparatus C and the I/O interface 9 of the 
recording and reading device B. The strategy storing 
program 25 is stored in a memory (not shown in FIG.l) 
of the control part 7. 
5 In step S4, when a recording start 

instruction to the optical disk A is input by the 
operator from the input part 21, step S5 is executed. 
In the step S5, the control part 7 determines whether 
or not the optical disk A is set to the recording and 

10 reading device B. When the control part 7 determines 
that the optical disk A is not set, the control part 
7 waits until the optical disk A is set. 

In step S5, the control part 7 instructs the 
reading part 3 to read the medium information M from 

15 the optical disk A and then store the medium information 
M to the medium information storing part 5. 

In the optical disk A, the medium 
information M specifying a recording material 
influencing the write characteristics is stored in; an 

20 area other than an area storing regular information. 
The medium information M stored in the optical disk A 
is read and then stored in the medium information 
storing part 5 . 

In step S7, the control part 7 reads the 

25 medium information M (hereinafter called the medium 
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inf ormation M ' ) stored in the strategy part 4 and then 
advances to step S8. In the step S8, the control part 
7 determines whether or not the medium information M 
read from the optical disk A in step S6 corresponds to 
the medium information M ' read from the strategy part 
4 . 

It should be noted that the strategy part 
4 (described later) stores the medium information M and 
strategy information for conducting a strategy process 
as shown in FIG. 5. 

In step S8, when the control part 7 
determines that the medium information M corresponds 
to the medium information M ' , the control part 7 
advances to step S9. In the step S9, the control part 
7 transmits correspondence information showing a 
correspondence of the medium information M and the 
medium information M ' to the information processing 
apparatus C . 

When the correspondence information is 
transmitted, the control part 22 of the information 
processing apparatus C instructs the recording start 
to record information to the optical disk A. Then, the 
information is started recording to the optical disk 
A. That is, the strategy process is conducted based 
on the strategy information stored in the strategy part 
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4 and then the information is recorded to the optical 
disk A. 

When the control part 7 determines in the 
step S8 that the medium information M does not 
5 correspond to the medium information M ' , the control 
part 7 advances to step S10. In the step S10, the 
control part 7 transmits not-correspondence 
information showing a not-correspondence of the medium 
O information M .and the medium information M ' to the 

€1 10 information processing apparatus C with the medium 

if! information M stored in the medium information storing 

111 

ifl part 5 and the device information D stored in the device 
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information storing part 6. 

In step Sll, the control part 22 of the 

15 information processing apparatus C searches for the 
strategy information corresponding to the medium 
information M and the device information D transmitted 
from the recording and reading device B, from the 
strategy information storing part 26. 

20 In the step Sll, when the strategy 

information is found, the control part 22 advances to 
step S12. In the step S12, the control part 22 
transmits the medium information Mx corresponding to 
found strategy information (for example, S-DdMx) to the 

25 recording and reading device B. 



-14- 



On the other hand, when the strategy 
information is not found in the step Sll, the control 
part 22 advances to step S13. In the step S13, the 
control part 22 transmits standard strategy 
5 information S-DM stored at. a last row in FIG. 2 and the 
medium information SM , to the recording and reading 
device B. 

In step S14, when the standard strategy 
information S-DM and the medium information SM are 
10 transmitted from the information processing apparatus 
C, the control part 7 of the recording and reading device 
B stores the standard strategy information S-DM and the 
medium information SM to the strategy part 4 (not shown) 
as shown in FIG. 5. Then, it begins to record 

15 information to the optical disk A. 
[Second Embodiment] 

Operations will now be described with 
reference to FIG. 6 and FIG. 7, according to the first 
embodiment of the present invention. 

20 In the first embodiment, when it is 

determined that the medium information M read from the 
optical disk A does not correspond to the medium 
information M' stored in the strategy part 4, the steps 
S10 through S14 are conducted and then the strategy 

25 information is transmitted from the information 
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processing apparatus C to the recording and reading 
device B. 

Thus, a larger amount of time is required 
to start recording information to the optical disk A. 
5 According to the second embodiment, it is possible to 
reduce a required amount of time until a recording 
start . 

In the second embodiment , the memory (not 
shown) of the strategy part 4 in the recording and 

10 reading device B can be a non-volatile memory and a 
plurality of data sets of strategy information are 
stored in the non-volatile memory as shown in FIG. 6. 

After the steps SI through S6 in FIG. 3 are 
executed, step S20 is executed as the second embodiment. 

15 In the step S20, the control part 7 

determines whether or not the medium information M read 
from the optical disk A is stored in the strategy part 
4. When it is determined that the medium information 
M read from the optical disk A is stored in the strategy 

20 part 4, the control part 7 advances to step S21. In 
the step S21, the control part 7 records to use the 
strategy information corresponding to the medium 
information M when information is recorded to the 
optical disk A. Then, the control part 7 goes back to 

25 the step S9 described in the first embodiment. 



-16- 



On the other hand, when it is determined in 
the step S20 that the medium information M read from 
the optical disk A is not stored in the strategy part 
4, the control part goes back to the step S10 so as to 
executed the steps S10 through S13 and then the control 
part 7 executes the step S23. 

In the step S23, the control part 7 
additionally stores the medium information M and the 
strategy information transmitted from the information 
processing apparatus C to the memory (not shown) of the 
strategy part 4 in FIG. 6. Subsequently, in step S24, 
the control part 7 records to use the strategy 
information additionally stored when information is 
recorded to the optical disk A. Then, information is 
begun to record to the optical disk A. 
[Third Embodiment] 

A third embodiment of the present invention 
will now be described with reference to FIG. 8 through 
FIG. 10. 

In the second embodiment, as described in 
the step S23 in FIG. 7, the medium information M and the 
strategy information transmitted from the information 
processing apparatus C is additionally stored in the 
memory (not shown) of the strategy part 4. 

Since a capacity of the memory (not shown) 
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of the strategy part 4 is constant, it is impossible 
to additionally store information. 

According to the third embodiment, when it 
is impossible to additionally store information, old 
strategy information stored in the memory is deleted 
so as to additionally store the information. 

In the third embodiment, differently from 
the first and the second embodiments, registration 
information as shown in FIG. 8 is additionally provided 
to the information processing apparatus C and the 
strategy information storing part 26 described in FIG. 2 
and also the registration information as shown in FIG. 9 
is additionally provided to the strategy part 4 of the 
recording and reading device B in FIG. 6. 

In addition, when the strategy information 
described in the step S12 in FIG4 is transmitted, the 
medium information M and registration information are 
also transmitted and stored with the strategy 
information. '■ 

The registration information additionally 
provided as shown in FIG. 8 and FIG. 9 is sorted by, : for 
example, a registered date when the strategy 
information is registered in the strategy information 
storing part 26, a updated date when the strategy 
information is updated, a record order of registering 
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the strategy information to the strategy information 
storing part 26, so as to determine the strategy 
information in the record order of an older information. 

Operations will now be described with 
reference to FIG. 10 according to the third embodiment 
of the present invention. 

Steps S30 through S33 shown in FIG. 10 are 
inserted between the step S10 and the step Sll in FIG. 7 
described in the second embodiment. 

In the step S10, when the non-correspondence 
information is transmitted from the recording and 
reading device B, the step S30 is executed. In the step 
S30, the control part 7 determines whether or not it 
is possible to additionally store the strategy 
information to the memory (not shown) of the strategy 
part 4. When it is determined that it is possible to 
additionally store the strategy information, the 
control part 7 advances to the step Sll. 

On the other hand, when it is determined in 
the step S30 that that it is not possible to additionally 
store the strategy information, the control part 7 
advances to the step S31. In the step S31, the control 
part 7 determines whether or not standard strategy 
information is stored in the strategy part 4. When it 
is determined that the standard strategy information 
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is stored in the strategy part 4, the control part 7 
advances to the step S32 . In the step S32, the standard 
strategy information stored in the strategy part 4 is 
deleted . 

On the other hand, when it is determined in 
the step S31 that the standard strategy information is 
not stored in the strategy part 4, the control part 7 
advances to the step S33 . In the step S33, the control 
part 7 extracts the strategy information showing an 
oldest registered date or being oldest in the order from 
the memory (not shown) of the strategy 4 and then deletes 
extracted strategy information. The control part 7 
advances to the step Sll. 

It should be noted that operations of the 
recording and reading device B are described in the 
steps S30 through S33 and operations of the information 
processing apparatus C are described in the steps Sll 
through S13 . When the correspondence information is 
transmitted in the step S10, these operations of the 
recording and reading device B and the information 
processing apparatus C are conducted in parallel so that 
information can be recorded immediately after the 
strategy information is transmitted in the step S12 or 
S13 . 

In the third embodiment, as shown in FIG. 8, 
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the registered date or the record order is stored as 
the registration information in the storage 
information storing part 26. As shown in FIG. 11, as 
the registration information, "Yes" when it is 
permitted to replace or "No" when it is not permitted 
to replace is stored. Alternatively, for example, a 
weight value grading to ten levels from 1 for "Yes" to 
10 for "No" may be stored as replacement permission 
information. In the step S33 in FIG. 10, the 
registration information showing "Yes" or lowest 
weight in the ten levels may be deleted. 

In this case, the registration information 
stored in the memory (not shown) of the strategy part 
4 can be the replacement permission information as shown 
in FIG. 12. 
[Fourth Embodiment] 

A fourth embodiment will now be described 
with reference to FIG. 13 through FIG. 15 according to 
the present invention. 

In the third embodiment, as described in the 
step S33 of FIG.10, the strategy information is searched 
for based on the registered date or the replacement 
permission information. However, there is a problem 
in that the same registered date or the same replacement 
permission information may be stored. In the fourth 
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embodiment, the above problem can be eliminated. 

Differently from the third embodiment, an 
area for storing a use number is provided in the memory 
(not shown) of the strategy part 4 as shown in FIG. 13 
5 or FIG. 14 in the fourth embodiment. 

The use number is incremented as the 
strategy information is used each time the strategy 
information is recorded to the optical disk A. 

That is, the use number is incremented 1 by 
10 1 each time the strategy information is determined to 
use when information is recorded to the optical disk 
A in the steps S21 through S21 in FIG. 7. 

Operations will now be described with 
reference to FIG. 15 according to the fourth embodiment 
15 of the present invention. 

Steps S40 through S43 shown in FIG. 15 for 
the fourth embodiment are executed, instead of 
executing the steps S33 described in FIG. 10 for the 
third embodiment. J 
20 In the step S40, the control part 7 searches 

for the strategy information showing the oldest 
registered date. 

In step S41, the control part 7 determines 
whether or not one data set of the strategy information 
25 is found. When it is determined that not one data set 
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of the strategy information is found, that is, a 
plurality of data sets of the strategy information are 
found, the control part 7 advances to step S42. In the 
step S42, the strategy information showing the lowest 
use number is deleted and the control part 7 goes back 
to the step Sll. 1 

On the other hand, when it is determined that 
only one data set of the strategy information is found, 
the found strategy information is deleted and then jthe 
control part 7 goes back to the step Sll. 

For example, when the registered date is 
stored as the registration information as shown in 
FIG. 13, the registration information showing "1999 . 05" , 
which is the oldest date for the medium information M3 
and M5 , is found in the step S40 . 

In this case, in step S42, since the use 
number for the medium information M3 and the use number 
shows "400" and the use number for the medium ; 
information M5 shows "300"', the strategy information 
M5 showing the lowest use number "300" is deleted. 

Alternatively, as shown in FIG. 14, whenthe 
replacement permission information is stored as the 
registration information, the strategy information 
showing "Yes" is searched for in the step S40. When 
a plurality of data sets of the strategy information 
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showing 'Yes" are found, the strategy information 
showing the lowest use number is deleted. 

According to the present invention, the 
optimum strategy information for the recording and 
reading device B and the optical disk A as a recording 
medium is selected and transmitted from the information 
processing apparatus C in that the strategy information 
is used when the recording and reading device B records 
information to the optical disk A. Therefore, it is 
possible to optimize to record information. 

The present invention is not limited to the 
specifically disclosed embodiments, and variations and 
modifications may be made without departing from the 
scope of the present invention. 

The present application is based on the 
Japanese priority applications No . 2000-245601 filed on 
August 14, 2000, entire contents of which are hereby 
incorporated by reference. 



